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JAK KINASE. STAT TRANSCRIPTION FACTORS, and GROWTH HORMONE 
(GH) REGULATION o f SEX-DEPENDENT LIVER P450 GENE EXPRESSION. 
1)J Waxman. SH Park. PA Ram (Boston Univ.. Boston M A) and GB Udv. RP 
Towers. RG Snell. RJ Wilkins. HW Davev (AgRcsearch, Hamilton. New Zealand).
GH exerts sexually dimorphic effects on liver P450 gene transcription that are 
regulated by the temporal pattern of pituitary GH release, which is intermittent in 
male rats and nearly continuous in females. We previously identified STAT5b, a 
liver-expressed latent cytoplsmic transcription factor that is tyrosine phosphorylated 
by JAK2 kinase and undergoes nuclear translocation to a high level in response to 
GH pulses in male rats. Intermittent GH pulsation also activates STAT5b's DNA- 
hinding activity toward an upstream DNA element of the GH pulse-induced, adult 
male-expressed rat C Y P 2 C II gene. By contrast, in female rats, continuous plasma 
GH desensitizes the STAT5b activation pathway. STAT5b protein is thus proposed 
to be an important mediator o f the effects of intermittent GH pulses on the male- 
specific pattern o f liver P450 gene expression l< 1995) J B io l C lient, 270: 13262/.
GH also activates, stimulates STAT5b-binding, and induces nuclear translocation 
o f SHP-1. a phosphotyrosine phosphatase that is proposed to catalyze 
dephosphorylation leading to deactivation o f STAT5b following a GH pulse. The 
importance o f STAT5b for the effects o f GH pulses w’as established using a mouse 
gene knockout model. Major loss of multiple sexually differentiated responses 
associated with the sexually dimorphic pattern of pituitary GH secretion was 
observed in STAT5b gene disrupted mice. Male-characteristic body growth rates 
and male-specific liver gene expression were decreased to wild-type female levels in
S TA TS b*' males, while female-predominant liver gene products were increased in
males to near wild-type female levels. STATS ' mice thus appear to be GH pulse- 
insensitive. providing strong support for the hypothesis that STAT5b is the major, 
if not the sole STAT protein that mediates the sexually dimorphic effects of GH 
pulses on the liver and perhaps other target tissues. [Supported by NIH grant
DK33765* and New Zealand Foundation for Research Science and Technology-).
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INFLUENCE OF PROTEIN KINASE C AND TYROSINE KINASE ON HUMAN 
C Y P 1A 1  G ENE E X P R E S S IO N  R H Tukey. T Vu and Y-H Chen 
Department of Pharmacology. UCSD Cancer Center, La Jolla. CA 92093-0636 
Analysis of CYP1A1 gene control by Ah receptor ligands has been 
facilitated by the use of recombinant cell lines that stably express luciferase 
reporter genes under the control of the human CYP1A1  promoter Human 
HepG2 and MCF7 cells that stably express CYP1A1- luciferase have been 
constructed and shown to be responsive to a number of Ah receptor ligands 
Interestingly, the ability of the Ah receptor to modulate activation of the 
CYP1A1 gene in these different cell lines is in part dependent upon intracellular 
events that are controlled by protein kinase C (PKC) and tyrosine kinase In 
HepG2 cells, 2,3,7,8-tetrachlordibenzo-p-dioxm (TCDD) is a more efficient 
overall inducer of CYP1A1 than is 3-methylcholanthrene (3MC), while 3MC 
appears to be more efficient as a transcriptional activator of CYP1A1 in MCF7 
cells However, inhibition of PKC activity in both cell lines completely blocks the 
ability of the receptor to initiate ligand dependent CYP1A1  activation This 
inhibition of PKC does not influence Ah receptor function, since nuclear uptake 
and DNA binding are not altered by PKC inhibition Other inducers of CYP1A1 
such as PCBs and omeprazole are also blocked when PKC is inhibited In 
MCF7 cells, the inhibition of tyrosine kinase activity dramatica lly  inhibits 
transcriptional activation of the CYP1A1 gene, suggesting that tyrosine kinase- 
dependen t pa thw ays  play an im po rtan t role in Ah re ce p to r  m ed ia ted  
transcriptional response However, inhibition of tyrosine kinase activity in 
HepG2 cells has little effect on TCDD directed transcription, but dramatically 
enhances transcriptional activity by 3MC Taken together, it would appear that 
cell specific signalling events underlie the ability of the Ah receptor to modulate 
transcriptional control of the CYP1A1 gene (Support USPHS grant GM36590)
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CO NTROL OF STEROIDOGENIC P450 GEN E EXPRESSION BY 
A ORPHAN NUCLEAR RECEPTORS 
K. M orohash i
Na t iona l  Inst i tute  for Basic  Bio logy ,  O k azak i ,  J apan  
T h e  ad rena l  co r tex ,  test is ,  and o v a ry  are m a jo r  
s te ro id  h o r m o n e  s y n th e t i c  t i s sues  in w h ic h  s t e r o i d o g e n i c  
P 4 5 0 s  ca ta ly ze  r ea c t io n s  f rom  c h o le s t e ro l  to v a r io u s  
s te roid  h o rm o n e s .  In Fecent s tud ies ,  it has  been  i n v e s t i ­
ga ted  how A d 4 B P / S F - l  and D A X - l  are im p l i c a te d  in the 
r egu la t ion  o f  the s t e ro id o g e n ic  t i ssue  func t ions .  In 
p a r t i cu la r ,  e x t e n s i v e  s tu d ie s  h a v e  been  p e r f o r m e d  to 
e lu c id a te  the t r a n s c r ip t io n a l  ac t iv i t i e s  o f  the n u c l e a r  
fac to rs  and the t r an sc r ip t io n a l  r e g u la t io n  o f  the g e n e s  
e n c o d in g  these  fac tors .  T h e s e  n u c le a r  fac to rs  s h o w  
s im i la r  d i s t r i b u t io n s  in the s t e r o id o g e n i c  t i s sues  w i th  a 
few e x c e p t io n s ,  and sh o w  func t iona l  c o r r e l a t io n .  W i th  
re spec t  to the r e g u la t io n  o f  these  t r a n s c r ip t i o n  f ac to r  
genes ,  A d 4 B P / S F - l  has  been  found  to be im p l i c a te d  in 
the regu la t ion  o f  both genes .  A d 4 B P / S F - l  s e e m s  to 
func t ion  as a key fac to r  for  d i f f e r e n t i a t i o n  and  m a i n t e ­
nance  o f  the s t e r o id o g e n ic  t i s sues  t h ro u g h  r e g u l a t i n g  a 
va r ie ty  o f  s t e r o id o g e n ic  t i ssue  sp ec i f i c  genes .
C H E M IC A L MODELS (P 53 -P 54 )
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S U P R A M O LE C U LA R  M O D E L OF C Y TO C H R O M E  P-450 
R J M  N olte . Department o f  Organic Chemistry, NSR Center, University 
o f  Nijmegen, 6525 ED Nijmegen, The Netherlands 
A  synthetic model o f  membrane-bound Cytochrome P-450 is described 
which incorporates the important features o f  the natural system, namely 
molecular oxygen as the oxidant, a metalloporphyrin as catalyst, an 
electron donor, and a membrane system enclosing these components The 
model was created by anchoring to a synthetic vesicle membrane both a 
manganese(III) porphyrin and a rhodium complex, which catalyzes the 
sodium formate reduction o f  manganese(III) The rate-determining step is 
the formation o f  a rh o d iu m (lll)  hydride species which reacts w ith  
manganese(III) to form manganese(II). The latter complex rapidly binds 
and activates molecular oxygen, and transfers it to an alkene substrate 
The turnover numbers for a series o f  substrates lie in the same range as 
those observed in nature. The charge o f  the vesicle membrane has a 
considerable effect on the catalytic epoxidation activity o f  the mimic, 
which decreases in going from negatively charged to zw itterion ic vesicles 
and then to positively charged ones. Under precisely defined conditions 
(L-a-dipalm itoylphosphatidyl choline vesicles, T=48 °C, [R h ]/[M n ] = 10) 
the Cytochrome P-450 enzyme mimic exhibits oscillating behaviour in the 
reduction o f  the mangenese(III) porphyrin.
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(P O R P H lN A T O )(T H IO LA T O )IR O N (III) COM PLEXES W ITH  N H ...S  
HYDROG EN BONDS A T  TH E  TH IO LA TE  SITE Akira Nakamura, 
Norikazu Ucyama, Nami N ishikawa, Yusukc Yamada, and Taka-aki 
Okamura, Department o f Macromolccular Science, Graduate School o f 
Science, Osaka U niversity, Toyonaka, Osaka 560, Japan
The structure o f cytochromc P-450cam has suggested the presence o f 
weak double N H ...S  hydrogen bonds between S o f Cys 357 and two amide 
NHs. A  remarkable effect on the clcctrochcmical properties by N H ...S  
hydrogen bond has already been revealed by us fo r various metal thiolatc 
complexes. Wc synthesized novel P-450 iron (III) porphyrin model 
complexes having intramolecular N H ...S  hydrogen bonds. Doubly ortho- 
acylamino-substituted arcncthiolatcs, e.g. [Fcra(O EP){S-2,6- 
(R C O N H )2C6H 3} ]  (R = CF3 (1), OEP =octacthylporphinato), were prepared 
from [Fcln(OEP)(SPh)] and the disulfide {S -2 ,6 -(R C O N H )2Cf)H 3} : . The 
molccular structure o f 1 by X -ray analysis indicated intramolecular double 
N H ...S  hydrogen bonds. In the 'H  N M R  spectra in bcnzenc-d6, the 
paramagnctically shifted aromatic proton signals appear in the range from 
-100 to 70 ppm. The dcutrium-cxchangcd amide N H  signal in ~H NM R o f
1 was observed at -24.8 ppm due to the N H ...S  hydrogen bond fo rm ation ..
